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(54) LUMINANCE CHARACTERISTIC MEASUREMENT INSTRUMENT FOR CRT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure the luminance 
characteristic of a CRT with high accuracy at a high 
speed. 

SOLUTION: A data fetch control section 2 of this 
luminance characteristic measurement instrument 
changes the raster size to display a test pattern, 
consisting of a plurality of longitudinal or lateral stripes 
generated by a signal generator 4 onto a color CRT 6, in 
a way such that relative positions of phosphors in each 
stripe differs from each other. The image of this test 
pattern is picked up by a CCD camera 3 and the data 
fetch control section 2 fetches the picked-up image. 
The emission position and the luminance level of each 
stripe of the emission phosphor are calculated from the 
picked-up image and the luminance distribution of the 
test pattern in units of stripes (luminescent-non- 
luminescent-luminescent parts) is calculated by 
rearranging the luminance levels, based on the light 
emission position and a display device 52 displays the 
result of calculation. 
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1 

zm? ^mtv -< > i smum^ ><@© n fgo ^ > 
>r >©$seni*> htnz>>* z->*m&®> z - 

X, ±Mi'< Z - ><D^(DK?iJ^(SliC*5W * ;U 5 -r 

[lt$)9 2 ] ±M&\> 5 >*1#teB4>& < <fc 4>±SB-'^ 
*Mt£*£#. _hfB?S##IS«> &A£->««tffe3fc 

ia*s©c r T©;b 3 * mms. 
ft£>©tb£n> h?^ nt£i,-cjim-r£fc©-c*£c 

[»«3I4] ±ii3ktr$MW^mz. ±taCRT©#^ 
<£3tfT±fa^£->£}tifc@f^3i±£C£KJ:D. 30 
Z>mm<0>* % - > * mm 3 i* £ ©T& 

0. _htaffi#^Kw. _hiacRT(cisaii^3n?c^ 
»ffl©±fa-'^ - > ^*n-en«^-r 5 fc©-c* -2. c i 
ZftMt-? -Slt^JH 1 - 3 ©c^-rti*Hcsai£©c RT© 

[ f»3fts 5 ] ±fa***ij»#««. ±tea^t<i©^ < # 
->*7-Y>ifi?iJ^rSjK:-?ijK:ie?iJL. 
*JW €>§B£#©f£3£<4g#^:S» - ^ffltl^tcSftS J; 
5(C±IBCRT©^HK|^B#{c^Sli'-5t©-C* 40 

0, _h!ajg&^&«, ±iacRT{c«^$nfcjg»ffl© 
>J31 1 ~ 3 ©^Tti^cciatS©c RT©;u s ^>*#tt 

[it ^ai 6 ] jjB&nMO^istt. mvpu < t & 2 
fe©sefe<*£2s#; lt& sBfjeos^eriiB'' < * - > 
*^3-tt^fc©-c*«3. _hfa»«!^i8w, mm&ft 

£fei&#©iiiffcfI-sf£ffl(,>T, &fej&5Hscc±fa^f- 50 



0 0 1 -8 24 0 

2 

>©-7"p:7 y -Ol^fttHU Mfcctie>©7'p:7 7 

*^fiXu-c±fa^f - >©a^&cc*jw-2> 7*cj v 7 a ji> 
zn-ta-r s *>©-<?* .set *i»#ji2 ~ 5 © 

[it^7] ±iB^*->©§t^feB6fe-e*£c<!: 
*!t$is;<b -r sm&i 6 iais©c r t©ju 5 ^-^^^sj 

Ejijsnr^cs 5 >f >-fe>t>-<t c ©^ -c>-fe>-^©js# 

M©Btr^CSBg5fl. ^S^W^^^-y-OilBCRT© 

1 ~ 7 ©i,vrtt*Hciats©c r t©^ 5 ^ 

iaCRT©^*ffl(C*JW£ia&ffiffl£4>&< ife^ISC 
R T©SH^lS)©^i*iE^Jf 9 *&BEI-©«HK:4£ 
^CT © "C* * C i i r *f9*B 8 f BtS© C R 

[ is^ii 1 0 ] ±.mft¥^-& b . i/ v> v 

X-C*S C <h*^Fi!i<t-r Sif*lg8X«9 fB*S©C R T 

©;U5^>^tta>j^gig„ 
[^W©i¥*ffl^^] 

[0001] 

[^©H-ramS^ff] *7-CRT (Ca 

thode Ray Tube) ©^7nBB(C$|^^|©^S$ — >^^SS 
•a-fcEg©^^*- >©iS©@a?iJ*|6jKteC-fa;U 3 > 
^ #tt*9J^.5CRT©;l/3^>X!^tt 

[0002] 

[st*©^»j] fie*. *7-cRTffln-aij«gio-rc 

R T ©;l> 3 ± > ^ttSriflfi&r S «» Ai^O 6 ht I >^ . 
C*ae.©«SB I S O - 9 2 4 l ^0CS^#S'J^>tm 
©CRT(C r m j XB Tej ©Lfc^^j^th c©^ 

c»r^ r m j 3U* r e j (ommmomi- (5&t5j> 

[0003] 

[*9J3&«»*L«t9 4-f*B«l] iC^r. CRT©! 

miicumftmm&Mic-miztix^zvx. m&x 
r m j xb r e j ©#^£->£^3tffciii£. ^ 

©^p«a©c RTtsjf u t*y a >m<DMmmtzc r 



3 

[0 0 04] S£*cd^ s ^>*#ffiMjerw* 
[0005] #liS9^ _hfei*iicc|i^r^$ti^c^(D 

[0 0 0 6 ] 

CRT (D^kTjkWttt . ^SECRTC[)*^#mca^ 
< ^^Jlig&^'J^ A >ifI(Dmfg<D^ ^ >ifi^rWT-5 2 

^(omt'y a >t^mm^ a >mco n {go ^ >*g£ 

sBCRTo^ffitcjsnsiiBssn, ±ia««fi©>**- 20 
<ommmn^m^x , jjB^^-xD«s<Die?ij*fpjic*s 

[0007] ±ib«jsRk: j:ntf , c R T<D«5*fflCC, ^ 

comi©7 ^ >iti^WT^>^7fe^ a istmrnm^z? a > 
3Wi«^sr»«sh*. fit, *©»«aMR©s/< 

[0 0 0 8 ] »«S2 8Btt(D»?ltt. -LfBC R T 

[0 00 9] ±i3fll«iCCj:n«, ;**->©J»«Bi*© 

* £ c £ cc J: u - ><o 7 7 A frifiHtU 3 ft£ e 
[0010] H«C h 3*«3a3ettO»K». ±IBCRT 50 



^Ifl2 0 0 1 -8 240 

4 

HfrciiE^P? r A >i&m*&*ZW&i>^Jl'<Dm*Mt 

[001 1 ] ±IB«fiKCC <ttl« t Zfu 7 7 A )V*m$i& 
[0012] l»*3B4iBtt<C«W«, -blBS^W 

[0013] ±lB««KJ:tl«. CRTtD^nffiCC^fc 

[0 0 14] Sfc. »«3B5iattC[>«?BW, _hlBCRT 
>fflr5l^c»a* J: 5 Cc±SBC R T<D£bnffi&c|5lB$Cc 

[0015] ±ta«^ccj:n«. mBLm<D'*&->&5 

* - >Brsi»ccaa * J: 5 cc c 
[0016] Sift:, M^a6CttOAn». ±fBCRT 

ig^feri:fa^ o ^->^a^:3^a4>©-e^)0, _bia}g 
4±iBjB^a*^-r&e«»oBi««#*ffl^r fc s 

^^->©«^eBaecc-r*ij:c» (18*357) 0 



[0017] ±!E«Jj#cfctitf, C RT©»^ffiCC, 'Ptz 
S»>6aa / ^ * - > rttc & S3fei*cD^ 

Tttea* a a? - >ib rat, > ct ^ & 6 -e r a»ffl^ s 

jfcBCRTtfSBfcHKR. G, B©HJKe©«fc<**!fc 
[0 0 1 8] *Lr. «BMH©^*->*tWRLr»6 10 

r b ee©^ # - > tc*fr & ?u y r >r $ n 

[0019]*^ »3|018iBK(0»9Btt, _hiBCR T 

H2 >tf<D±IBC R T ©a^B9(C*JW 5JB««&H*_LiB^ 
[ 0 0 2 0 ] ±SB»/£J:*1«, ^>H2>tf©»fW6B 

m-em K> ji * n^Hft^- * * jbi * - ><d«s<dib 

^WIpIOC W £ ;u 5 * > X<ffi£&»tii 3 ft £ e 30 
[0 0 2 1 ] W^tf^*^->(D«SK«3&i»a«imSI"C*^ 

*§t^ «^-tr-A©^x*JHW«:tew*^x*IBBIR:J: 

■3*h^>©^>« » jam WK^fttnr & # . 

^c^-e©/^^+^SM$n^ 0 got, ^^>-fe> 
<d»j^/s 7 ^ * imw s n 5 . 40 

[0 02 2] JgK* «*3I9iBtt©»Wtt, -hlBCRT 
±IBflHfc*«©±8BC RT©^HKtoW*»««H* 

4>& < 4 *>^i£c r Tvmmjiftoimytftmwt: 

0) . 

[0 0 2 3] ±fB«NRCt<fcftB, WFtf-Aft^-O* 

^^©7X*HwrcRT*^BcciH«Lri»« 
©'>*£->#^£ftT(,>£ta-£, ^^>^i^]tc*?t^r so 



ftm2 00 1-8 24 0 
6 

#«©SBJIiTB4>fc < i fe^ x *nn©ttHrt»c£S 

ft, cntcj:oa!jsfitaK:H«a<iiisig— ©^^>i»* 

[0 024] 

[»98©H*6©»«8] *»WtC«SCRT<D^5^>^ 

[0 02 5 ] *26fflK:ffiS C R T<ZXfc s * >*#ffii'J5E 
«Jffi3**©CRT-(C«««cO/<^->*aiS^ 

^® a ccHFf S"ti r v mt t imit t &&Ktcm *) m 3 n 

[0 02 6] fc* v ttgttfrD'**->B. ^plffittiK 

«tt<, ^Tfe^OiPs^^m • rnrin (m«18K) , * 
»*»©l|II>fffi*n • rmin (nttSft) iLtil 

T. C©^^->*m-ON/n-OFF^ir->il> 
) r*fe<±:C^ CCCC. ^pJ^jf®CD^/jM(irmin 

#|nj©&MRR*s , ImBffio*^!^©^ 
^X^H CrimD iT^xb, rmin=H/S Cmm/*D r 

[ 0 0 2 7 ] m 1 CC^T <£ 5 K , C R T©*^ffi&C«« 

m<D^ z - y^mtn z&tctz commtm p ©«ttB, 

s« fit^r, ;U5^>^l^a-CB^e^^u-^a> 
>^nr? t ^^©^fiiR^/hfii^^n^nPmax, 

Pmin£-3~<5£, 

CR = Pmax/'Pmin 

CR' =Pmax* Br/Pmin 

Cm = (Pmax- Pmin)/(Pmax+ Pmin) 

BrBBJl&£ (Brightness) 
©S;r5£®?tl^^> h^X htbCR, CR' ^>^>h 

[0 02 9] H2B, tf7-CRT<D)l$i~>A%mm 

[ 0 0 3 0 ] ;u 5 ^>x«Ftta!l5E*B 1 B, ^Kii 



«5jfo6#/a«*Jh, CCD^73, ft#^*^4SO' 

B&iH002fc8M3hTlt£. f-MSMWJ 
92B, MeM1MR5&9flreTtt(caM3tiri^. * 

R T 6 iHBBO*-- ^;ucc J: 0 f 8 - * fK&SWSC 2 Kfg 

[0 0 3 1 ]CCD*^73lt ^7-CRT6CD*7F 

ffltcRW 3 tir c> £ S^frW-T- tr- AcojtaWtc <fc o r 

mtLtcf&<Dftmt&*tkm*ZtL&<Dis<D~C&2> 9 10 
[0 0 32] CCD^^73il H4Cc^fJ:5tC, W 

*.tf*Ru:>X7, ;7-8, 2#<DCCD^-f 

>t>f9A, 9BRO > 2*Oi/'J>F , J^;H/>Xl 

OA, 1 0Bfr&tt$3£¥%&Wl/ri>«. 
[ 0 0 3 3 ] HH«C^r36^»r«. #^-CRT6CD 

«F|4**JS-r &/c#QCCD^>-fe>1f9A<t 
ffl*cai«<D A* - > £ ^ 3 tffc £ IT 7- > 
*»JST £ /c#>CDC CD7^>^>1f9Bi frRtf 6 ft 

Dffl«M«^«w-ete < * mo smmttm&m** 

[0 0 34] CCD^^>*>t9A(t *CDf**|6jfr 
7 - C R T 6 CD^ffi(C*f L/ "CtK^^I i WftCft 6 

ct j 5ccEg3tirc^ 0 -eur, ccD^73ft c 
cD^>-fc>if 9 a. 9Bo««sai«n«MHRi a rs 

30 

[0 0 3 5] »«R^iUtCCD7-f>-b>t 
9A, 9'BCCf^iLTCCDxi;r-fe>**ffll>5C<!:fe 
7?££ 0 CCDxiJT-te>**fflt>*l«, »tR3t^(Dfli 

*£fr. ^ai/-> 3 >7*D7 r -Y ;i/*»ffiKfciWS 
r4<c«««S[©xyr^>if«:£*<bL. EtUcdx'J 

It>fX3&J*i<t^2 0rrmX2 0 mmCDiS^a^O^^ 

^H£WT£xy 7^>im*, HSH3RKAS4 0 0 0 40 
X4 0 0 0 = 1 6 0 OTMmtft*)* CCDJ: S&WffiK 

<DC C D X y r C i «ts»ffJ6cssr& 

[0 0 3 6 ] 04K::fcl>T, J»UU>X7«, #^-C 
RT6<0i^I(CiS3^^-> (Btttl-ON 
/\ -OFFa-$-» <Dfflf&G£CCD v^>*fe>U* 
9 A, 9B<D»fcHfc»S***fc©^**. COlilU 

>X7w, 3^«*3W*m-5r«ax--Au>xr«teJtL/ so 
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U — MCCD7-{>t>t9 AffltflCESiSU fft** 

CCD7-Y >-fe>^ 9 BflBKKffTS 

7 5 5-8**, J£I* U >X 7 O 36lthO»3Jfll«CC>a»f 

9Afrffig3*i, ^-7 5 5-8©T#&g<D»BrK:C 
CD^Y>ir>1f 9 BfrEg34TCt,>& 0 
[0 0 3 7 ] K U*iVU>Xl 0 A. 10B«, 

^ft^ftCCD5^>-fe>1f 9 A, 9B©7^>M(C 
MLrmmJifa (£TF\ C<0^|aj«rtl*ffij<bl^. ) CD 

flHMHKAfrtt-h. tt*-i-*fc©T*&. -r&tofc, 
H5teijVrJ:5fc. CCD7>f>^>f9 A, 9BGD* 
7-CRT6©«^MK:*sW*aHWSHA«L (g^^ 

ft) xw («htw) i-r-si, ccD7^>^>if9 

A. 9B<D)IMiA^IW±, W OW) ©Tfffi 
[0 03 8] CO^^C, CCD7^>t>1f9A ( 9 

><D5 >#ft<Z>»J^aglC J; -.OH 7" >Xft&(Dm 

[0 03 9] CCT\ ^al/-^ 3 >7*n7r>fJKD 

iMS«"' * - > frflttMSr * * &&fr<D& £ &i > r ^ 
[o 04 0] S6cciKT<£ 5ic, 7'*-* + ^ yu^-f 

^CDCRTa^ffiCC, Sft(i!)fl-f^ABm«:*¥*fil 
tCWS©fcTy^r«IS[W(C, fro. lIJlSltClT-t- 

ABmfrs^cca&aji^fc^^^ffliBP vtiwur 

^tf-ABmCCj:*3JKfiE3nS5>r>) frgt^3*VCl> 

[0 04 1 ] ^77-CRT6CDa^KCC^3n/c*S7 
Y>Lnll mT-tr-ABmOfiS^r&ICD^^^WPiP v 
frfflofcA* «af«c«7-f>iB5ciHOfr*t;rciS. fit 
or, (a) tcjjrrCCD^-f >-b>-^9ACT)}S« 
i5HA*5^^>(Jii(7)^l^(4g(D (m-T-f-ABraCDS^ 

§Bfe(*F(l)-F(3)CD)®S7>WCl(l)-Cl(3)<f:, SB 
(b) (CmTCCD7 Y>H2>1f 9 A(D»<fe|5HAfr7 
-YXiOJEl^ffiK® («-T-lf-ABm©l(WJftiftft"tl 

»S^C2(l)-C2(3)<!:frS^0, ^WCCf#6n5 

7Y>^a77 ^;i/©«J^*g^P l, P2«Si^cs& 



9 

[0 042] Z(DMmZ*:is*l'-i<'3>y*V7T-()l 

[0 04 3] CRT©»jSX«rtt. — ftftCC. CRTfrC 

>f ^iBCCEJCp&J^ 0 X C ft 6<OD0ia*¥*ibL t 
JU5^>^1$14*fffflL/Tl^©"C,' C RT<DV 10 

^>T?rbftT^£„ 

[0 044] CRT(D7^-^X|^ilCC;l/a^>X^tt 

a»£Mi*«A-ra»^ *©»j3^*3WS£*©B«r 

<DJl> 5 ^ > X^ttOfFffite* £ Sfc S C ± tt#S U < ft 

[0 045] ^Ct, *3|*C[)0»r», CCD7>f> 
•fe^tJ-QA. 9 BO«ili^<D^7felffiHW^^< ifcm 20 

[0 046]tot, CCD^-Y>-fe>1f 9 A, 9 BCD 

BOftftttBtfC R T«^H©tt*©fl«{c«sesn-C 
-fJHiWH— iftO, 4KI0KM©d>&l^ SKIMS £ 

[0047]Ttt*>^ CCD^>-fc>*? 9 A, 9B 

D^>fc>1f 9A©«*iSHA' ©WSft^t 
7>f >^KC*5liTflHfclSHA' F^CCBSm^t'-A 

(a) lC^TCCD^>-fe>1f 9 AOlSfft 
iiA' ^7^>ifs(D»^ttH(3)tci9^3ftrStB3ft 
£»*ttfcf*F (1)-F C3)0»S»fljClCl)-Cl(3) 
£, RIB (b) ^TCCD5-T>-k>-F9 AQH&® 
HA' W^^>M©j£l>ffi«OCCiKes*ir||lHSti4 

jup l, P2*ms>t%t>. 

[0048] CCD^>T>-fe>^9 ACDg-H^CD 50 



0 0 1-8240 

10 

ft&„ *bT", cn6CDjffl*»*^a l/-V3>^C7 

[0 04 9 3 &*, 7A»ft^^^^^*7-C 
RT«C*5t»Ttt. «B»^*-->K:»'r*^3^>Xl9tt 
CDi^r B CCD7-f>-fe>»9A©7^ £*i» 
»L, CCD7^>^>f 9A^ 

/jN3<tt0, y > F >X 1 0 B %tBt 5 c 

[0 05 0] L#>U *HJ6cr)^fi8r», ftKWK'J 

^»tt©ilJSt#«ltC CD^>-te>1f9B CcSWE 

ur > f »; *;n/>x i o B*H»ti>4. a/c, 
% - > tc*rr £ ;v s ^ > xftttwerii v y > f y * 

;PU>Xl 0B*RW4Ci(cJ:9CCD7-f>«fe>* 
9 B©&Big©i|S#fa^^^ 

afii**6©ffi*fi#©s/NJt**»r * 

0, |g(C«CCD7-Y>^>^9 A^^m^^ft-sa^ 

-5>3>^'p^ W;t'&ffffi-r& se^ 

r, CCD7>f^>1f9 A, 9 K<Dv4ls1$gfi$mm 

[0 0 5 1 ] H2CCM0, SJffi*Hfc©*7^-CRT6 
tt, WBWBfflSrtS-CRT-C. 

7*7^>f6L C<D#^-:/^>^6 1 CD^®^ 

[0 05 2] ^7-*7*7*)>f 6 1 » l SSCCtfTJ:^ 

tifcXF7Y7*ttOR (*) . G <») . B (#) 
*ftFr, Fq, Fb%«#WtI*ffi6 1 l3^M3 
*rCl>£o */c, ^^^>«rt©a)6ffi6 1 lcc^imc 

^mH*Hwr^ti»^ffl©r^-^ + yy^6 1 

R. G. B©»efc»J£LT3*CMIT«te 14*«» 
^6 1 5^HWe>ftTC»4. 

[0053] 9 imuNwaB6 21*. m^me 1 4^ 

6aWH3 4i*R. G. BO»fi{cMlCr««^br-AB 



(7) 

n 

1 mm WHS 62^ mmmu 2*^aa$ 

[0 0 5 4] S&2igtt*IJ»0SS6 3« % I^^ABm 
0®7fcB6 1 1 (CfeWS^^^^SSW O^Sfiffl 

6 3(2. ^-5rWiilWaW2*»6A*3nS^^f*-f 
X3HjfSHI# (<S»JPfi-^) (C*-3tr>T*H«8 1 4 2» 

[0 0 5 5] f s -^KiiWJ®»2« 4 A*->©Jl/5:J- io 
CCD*^73 (DIBS!? fcfMffiP f Z> h<D~C$>%> 0 

[0056] ^zmv&wa&zit. ^xzn-Axzik 

tctbco^- ZW&MCtotf Z>i3 v -C R T 6 (om^M 
IBJT5<fc<t*>fC, (olf-^MTO^cCD^^^ 

4. 

[0 057 ]B3B, Jl/S^^^ttaiJffiSSSil©^- 

[0 0 5 8] f-^M*II«2«, A/DS8JW2 

1 , VRAM (Video Random AccessMemory) 22, R 
AM (Random Access Memory) 2 3 k ROM (Read Onl 

y Memory) 24, v A n> fcT - jr^&ftSfMVPff 30 

2 5, nMIJl#j»S2 6> TKv/sitnnA-vw&s 
2 7acnflflS2 8««9LrD&. a*, a/dss»8 

[0 0"5 9 ] A/DS&IB2 ltt, CCD*y73M 
Sm^^/ciBSm-^ (CCD^-Y>-fe>1f 9 A. 9BCD 

^-dKO^dr^Ht-^KSafcrSfeOr**. VRAM 
22B, A/D»2 lrf ^^^{CA/D^ 
SnfcMR«# <JHT\ HR^-je^lO. ) 
S^-tyr**. VRAM22tt, CCD^>-te>U* 40 
9 A, 9BrK0ii*nfc^^>ll»«8attL»*SBtt 

[0 0 6 0] ROM2 4H )l £ ^>^»14©ai^*tf 

35 fc* RAM2 3(t MMK2 5 3^±BIHP^P ^ A 
f«otVRAM2 2KiBtt$n/c[liS'7 5: -^>5rffl^T 

[0 0 6 1 ] $«fflJ§P2 ^-^aXiA$iJ®a52rtcDS 



4$PS2 0 0 1 -8 240 
12 

0Or«$r - XDS^KfttfC C D tf J 5 3 &C<£ 5BHft^- £ 
[0 06 2] N)X0{f#jEfiS2 6 B % (t#^g4^6 

[0 0 6 3] *¥/sKraJwm#*aw2 7 a#a 
^« 4 ^ & a* s n « Tk^^agft-^ i umhy <t * 

C D 3 ©««ta»k:*W*»6(*3&J»3fe-i-S 
5 >y^<DS3fef*<D«*%W?)iitfyfc«>, CCD 

[0 06 4] ilfta52 81*, CCD^73Ry*7- 

c r t 6 ^<Dmmtmm^<Dmm&mcmjz®jm^5 1 

4&S, ^7-CRT6(Cy^-> (m-ON/n-OF 

ai^ur^7^-CRT6± tcm^cv < * - > *^*-r 

[0 06 5]H2KR|] V «J^WSpa85«, A-V^A 

*©i»**^5 2cc*^-r4. 

[0 06 6] *«c % )V 3 ^>*«H4*J5£«H 1 lc 

<DJJ 5 - C R T «r«tCi»IBT4. 
[0 06 7];l/> ^ >^^ttO«iJ5E(3:S*Wtc, ( 1 ) 
flBW*t:^^S©imj. (2)^»->o«^. (3) 

~e<hti\*. P5 3»6«<DHm«AAr&c& 

[0 06 9];^ ^ ±^CDck 5 (CiK^tD 

^ * - > s -ere £ ^ ««©ew*««c *j» zmm. 
-^7^-^*©^:> ? ^u->'3>) cD?*a?7 



(8) 

13 

[0 07 0] -rttfos. ftftttoftjeu-^ji/tta-^t:- 

£) #f#6ft, ^ 'J > - ir*;^ - 10 

> :/ n ? r -f )l> *» £ C i tf-C S £ . 
[0 07 1 ] LJ&>U ^7-CRT6©S/TBtC«S* 

[0 072]ffi-.r. Mg-C^^U-ysy^a 
[0 0 73 ] tt*>\ H9«, ffit&frhteZ 1 -ON/1 

[0074] hekcisht. ±mmitmctt-?z>m& 

1, F2, F3, F4»a j Fe-A<D&(C*tJ£-r-5fl56 

br-A^u sia^i$iccffi^j3n/c«sja<D«pjapKj: 

$Wrc*»5, **^C1, C2. C3. C4«fn 
-tfififtftF 1 , F2, F3, F40S36U^t* 50 



3#ifl2 00 1 - 8 24 0 
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[0 07 5 ] 09 (a) B, S^ftFl«7 

>/>Ll(D7^> KG* ST £ <fc 3 tcmffi 37 - > £ 
S^S-£fcfc©-C*9, EIH <b) - (d) tt. HH 

(d) ra*ftF 4*^36-7-/ >L 3©^^ 

«**WtcSS*SCffi3 life «>©r**. tt*s, «*t*F 

i (D&mzmyifavmmiiLm r o j tu «*<*f i - 

F4©«#fa©EFJtf ***<8, ^>Ll-L3GDfH 
Bit Oi8) (COTtt, ±«L3k*¥*flIOJIHME 
S&C»~3< * 5 F*lFlO*^PlfiB&^-/>©raiBrininCC 
♦l^-rS. ) it^i, ^9 (a) ~CfflL54>L3<D 
&g&*2r, §B^F4Qteg5;l:3£r&3#>6> 
/<*->*£ttStf&e-jr*$H:. <* = (3^-2t) 
/3 iftoWi. 

[0 0 7 6] S9CC^TJ;MC, (a) 

(Dtmrcimtzvmmziitcm&te, a9t»Fi. f 

2, F3, F4cD^7feU^MiT©(C^ , rJ:^CcA c c^, 

-f >(D^*a v t -i >\*&frf$tfrh £ifcG*c l ~ 
C4©4<lL*^#6*i&l\, fitot, cn6©S36»0 

^rlfetlS^r^^U— Va>"/077^K1 010 
CC7n-rJ:5«cft9, ^07*n7 y J MP t&frttvm 
%:~>tci><D±tj:2> 0 L,frL, BI9<D (a) *»6 (d) fit 
^77-CRT Oiil *c*s £ Stffiv co^^g 
**{t3^Si, «HWW5i*»Fl^F4 
©*KU^I/C 1-C4IJH8 (a)- (d) ©TSCC 
5W«fc5«cSW[:U ^7-f>(D7'P77>fJl'«f 
S^-jrtt«l 6«tCi|ftJU ^ft^cDjlSffi-r- *C ij 
(i, i = l, 2, 3, 4) *afe^<«*r»6tift*^ 
aU^>3>7 r a7 7^Ht Hi ltc^T<£Mc& 

[0077] <tc6r, «5*-^y>yffi««{4/s^- 

[0 0 7 8] #fi^^->©7-f>IBHri 
>«mCEMLrQcSWRaiO^»-> (JUT, CCD 

* - > rar »t»o«*fl[Wsatt s c 1 1 a £ *> 6 , 

^tdOJPHWJ*, 0 1 4JC^TJ:^tC^^-CRT6 



15 

[0 0 7 9] CO*i*ffi («T, C©I^a*7Jb 
l> 9. ) -Ctt. S*3tl^*^^U-^3> 

x b^*£-><DiM x~c&<5 0 

f b $ « r c c d # ^ ^ 3 o Ji & x «; r c c St^ pj fi&& it -r 

[0 080]tot, W;t««iB0 1 -ON/1 -OF 
F£>f-* h^2-l/Zm^£i*2>m&, CCD*^73 
©»«HfiB35c*¥*["I01f ^ X£ 1 0 mm, CRT <D*¥ 

rmin=4 8 0 <iroT\ C C DttJ 5 3 Ojf^X t> TIC 

m7jkasmtj:^^^-y<omwL^ 10x1 074 8 o 
js»£ascc»iiag 5 tit ^ *i ^ o 

[008 1 ]@14» k ^^^'Jy^t'^AX^SO 
urn, «e(tKWfcr^^fl3W2 2 5 *imr^Y>mi«T 
^2 0 0 MmcD 1 -ON/1 -OFFGD^X F>^'#-> 

[0 0 8 2 ] |QI9». FX hy<*->0»Hl«*^!» 
{cSSSftfcW^'C, h^'^->CD^2 r = 4 0 
0 Mmig^ftS^Jf ^i3 = 2 2 5 m m©I/|^ISS 
CDtMX (1 8 0 0 urn) r^X h^^->^IS?n 

[0083] |5]SCD_h|gcr)^#«(7)^F«^7- 

«nB«CJ:D*tt^*->©ll*7^>L 1, L3. L 
5. L7, L9 3WKJSR3*K ^T^TtfRQ 2 
ffi«cjBjH3fta^«^tr-A*^u. SiS*i^cci3yiJ3 

2. L4. L4. L6, L 8 #ff*l£3 *VCl>£ 0 $/t, 
Tftoift»W«^ tr- A£M»T 5 c <h cc j: 0 

C CWtt^n^ftiafeajfcttF (0)-F (9)CD^7feU^Jl/ 



(9) ^IB2 0 0 1 -8 24 0 
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[0 08 4] -€* LT . *JE3nfc«^*ff(ca^»TC 

[OO85]012», ;R * >Xffli<Dm*Wt3:mj£ 
10 9 ^# l - # 5 cW6HttSK6» tr /3 w«ac * 

Do R. G. BC0aRK»©5%, 

ABm^CRT^na(D^CcMor»?|RSS^^C<L 

ccd*^73 (DiMiaHtcffiurr & £ 5 cc £ 
3) o c (D mmrn®. z mm- z mmm^i* % m-x. 

*mj2MQ}8t2 fc<gji3ti, A/D^^2 1 tl 2 b' 
y hVrVZJlr-Zlt^l&Ztltc^ VRAM2 2 CC 
30 teffl3ft£ 0 

[0 08 8]iUt, VRAM2 2 (CtSfft3 n/ciU^^ 

mn^tlh (#5). -T^:^^. VRAM2 2ic«^l 
5(a) {cSsT^e^^tOHlfliiflljaErSBBR^-* 

^Wrtrtstir^*. raiacc*ji»r, mittMci). mc2). 

[0 08 9] CCDli^x-^CDO^, ISBBMa). M 
(2), "•MC$)©»»CCfflS'r*B3Rf sr -*^6igH 

(b) (c^r»^»oi^^ivpai^f&tonfcfi#L 

(WiB4 0%l/^l/) -C2ffi{t®JiL,r, ims (c) 

HW*WLrc*4. S£^T, ffl^URB (c) OABFbI 
OKHT AB ^CCD^-{>-t2>1f 9 A. 9BOJl^®CC 

X<D^fg^/3 l*fflC^TCRTa^ffitC*5^4ffi«D 

[0 09 0] HIBT AB ^68B»d, B -CD^»K, A.^, 
50 B^ftC^lSTSliiJR^- ^<OV RAM 2 2 CC*5tt£7 F 



(10) 

17 

J>j3ft<DmMt'**>S:p n £'*2>L^ d AB = (n.-n 

[0 0 9 1 ] BEdtd^^SffilKD^^OSEgHaD 
A. = d» B /fll©Stc±0*ffi3*iS. Sot, 
A ,»rFU^t>^n A , n., BBRfcr**p,,»C«e 

i«nhk«n ab (si 5 (c) r«7*) <LT6<h, io 

|(3 = D AB /N. B = (n B -n A )-pH/ (£ 1 -N AB ) 

(#7) . h^^->6Da^«, 0 

1 3 ic^rmm^mic ^«7-crt6 oat**!* 

^^*e-A^7k^^rarar?rffiifewccpj*L/ 20 

XKZtA h<r?*--><Dffl«*ca:H3ftS (#3 1). 
#fflCD^*#^YX#^lg£:h£ (#33-#37©^ 

>€r>js«^»«3ti (#33) , commm^xD^-z 
s* s ti/cg3fe<* f (9)^^^- * c o) t *mtu sn. 30 

Jt«Sti* (#3 5) . 

[0 0 95] -£L"C\ WIBf-^CCO), C(9)#— gc 
LTOttWtlK (#3 5TNO) , 7^Ft^fX^ 
<Dtt^-e«4> (Xttttrt:) TSJ:5K:Stt3nfc« (#. 
3 7), ^^#3 3KR0, HS, ?-f-;l/Kj£« 
fc<fc-3T«5*3*ift:^X h'<*~>JP9MStl (#3 

3) , *<Dtwmm*m^xn&r~2C(o) t cm* 

JtfSSti* (#35). 

[0 0 9 6] ^IT, «Ts 5*£^X<D^M<t»£ 
7 s - £ C (0), C (9)^-ai/c^*-e (#3 5"CYE 

s), mn<r>r* h;^->©«^«!iiwr$o 

[0 0 9 7] &*J % f-*h^*->tt, CCD^7^73 
[0 0 9 8] JKC>r, ^7^-CRT6CCa 

(#9> o t<Dm&m&*mf&?*>wmmm*. mx, 

2 bT* hCD^^^^-^CC^^n/cf^, VRAM2 50 



*Sg82 0 0 1 -8 24 0 
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2tc«iW3n5o 

[0 09 9 ]fft»r k V R A M 2 2 CCtSJft 5 tltcMM'T 

~#*b&9&a&b#F co)-f (9)(D»si/^;vc(o) 

^(9)#»ffl3*l (#11), *O»KU^C(0)^ 

c o) 4 zaftwrn f Co- f (9)(?)sa*tfig t a> 

;l±^>b5A htbt&WmztiZ (# 1 3, #1 
5) . 

[0100] U^>3>yD7r^Ul, 
TfcftF (0)-F WOWRU^l/C C0)^CC9)£4MftrC$ 

£ D HI 4<DfX b/*£->£ffliCi£H#r5£, fsJHCC 

^•rcfc^tcwsu^^c(o), c (^(i-en-en^^ 

PI. SfSl^/UCCO, C(4). C(6), 

c (8)«^fflij(Dife3fe^ ^ > <t##636^ a >m<omm^ 

»Sl/^;UC(l). C (3), C (5), C(7)«#E 
[0101] t-^fiP 1, P 2 W<Di©i« 2 r = 4 5 

<aa£xci)=5 0 • j ( j = 0, 1, 2. -9) i-r^ 

<t > MS. U C (0)- C (9)©3M&; * * - > f*«C *J W & 

«*(atni«Tiaa 1 5 *c & * . 



[0102] 

[SI ] 



X(j) 






1 X(0) 


0 


C(0) 


! x(i) 


5 0 


C(7) 


1 X(2) 


10 0 


C(5) 


X(3) 


15 0 


C(3) 


X(4) 


2 0 0 


C(l) 


X(5) 


2 5 0 


C(8) 


X(6) 


3 0 0 


C(6) 


X(7) 


3 5 0 


C(4) i 


1 X(8) 


4 0 0 


C(2) 


X(9) 


4 5 0 


C(9) ! 



[0103] j£ot. ±B«1 fcfi^T*#*cffi*fi« 
X (0)-X (9)£BK 0 . #ffittttax (0)-X C9)ic*ffB"T 

[0104]*fc, n>h^XHJ:tCR. CmWSl/ 
C (0)- C (9)rt(D^A«a u *<fr C (0) ( ^ C 
(9)) %9 0%ift/Wgl/^C(i)% 1 b%£&im 

CR = C(0)/C(1) 
-90/15 = 6. 0 
Cm=[C(0)-C (1)]/[C (0)+ C (1)] 



(11) 



2 001-8240 
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20 



= 7 5/1 0 5 = 0. 7 1 

[0105] tit, nm^titc^j^u-^^^y'u 
<omm$5b 2(c«7nsna (#n). 

[0106] 31^335 2 ictem 1 6 <fc 5 &c 

[0107]H17tt. 1 -ON/1 -OFFOt-X h 

— >a>:/tf ? t-OKD£ 2 - ON/1 -OFFCD^X 

U - V a > y P -7 r 4 lb 0 <L * I b 12^ ^ 0 tc i> <D V 3b 
£ 0 2-ON/l-OFF©^h;^->TO»67 
-fXD^-fXIrtn - ON/1 -OFFCDr** M*ir- 
>o^>f>iHJ:9JE< 2-ON/l-OFF 
^^^->CD»gU^;l/CD^fflP 2maxfr*l -ON/1 > 



* - OF F^df-^OttffiU^Jl/CDftAffiP 1 maxcfcOA 

[0108] H 1 4<DWDJ;5CC, fXF^- 

Ll(0t-^ffl<DffiiK3W»3W*»F(Q)«: % S/c, * 

>r > l 9 ^ffioffifia^^sfcfcttF 

(i) ( i = 2 r/AX) 0C-ST-5<fc^CCS5EL^ 
10 ^ Sfft#«#fcF Ci)©»SU^C(i) ( i - 0, 
1, 2 r/AX) ©*fflA^->rttC*j^&ffi«fii 
SX», i • fi-2 z • I NT ( i - /3/2 r) (/c/c 
L > I NT (X) teX©j§£iM-rMi*) £/c, 

[0109] 
[^2] 



C(i) 




INTO- 0)2 r) 




X(j) 


I C(0) 


0 


0 


0 


X{0) 


C(l) 


200 


0 


2 0 0 


X{4) 


C(2) 


400 


0 


4 0 0 


X(8) 


C(3) 


600 


1 


15 0 


X(3) 


C<4) 


800 


1 


3 5 0 


X<7) 


C(5) 


1000 


2 


10 0 


X(2) 


C(6) 


1200 


2 


3 0 0 


X(6) 


C(7) 


1400 


3 


5 0 


X(l) 


C(8) 


1600 


3 


2 5 0 


X(5) 


C(9) 


1800 


4 


4 5 0 


X(0) I 



0 = 200 urn, 2 r = 4 5 0 am 



[0 1 1 0] HI 2t,cm*), «3BIS»3W«mSti*i, 
9) , f§in$ftTl>fttf. (# 1 9TNO), Xf^ 
9-# 1 7)„ 

[oiintit, mmm\i£(Dmm&rj;vtitt (# i 

9-CYESX 7XY'*$->0$t&&ti*mffi&m!> 

r a m 2 3 ^mm^<Dms£<DfeTmmmmt>titc& 
(#2i), «jffi«iffl*»T"ra. 

[0112] frfc, ±KHJHO»«t:6*, 1 - ON/ 1 40 
XI&WLtttiK m-ON/n-OFF/^-XD (m, 

n) ©«a*^*>#*^{bsi*r«^c[)j|B««©^^h^ 
^ct * - - * - > * 

50 



[0 113]**:* *5~CRT60XCTffi{C*st?£^ 
^^-ABm0[)*^-CRT6O^ffiK:*5W4JBS*{a 

«*aM-r«*j*iL/r««^#*6tis mtfHi 
8, H2 o«c?s-r^rffi3&j*&. 

[0 1 1 4] Hi 8Ut. «-^«^84*»&U*Sti*R 
^STS^Ot, K*«#(Z>iBSiaHl«ORlBHei l<h 

u^@88i 2i<ofi5ij@ssr«^$nri^ 0 or 

@»1 l©-#©Art^fc«#^«4*&Htfj3ft 
«BW»«^A*Sti, *m U-Y0R1 2#>&Htt;<Sft 
*!fc«fS#*s*^-CRT6{cA*Sti4. OR 
BBS 1 1 W&ffCDAjJffi+lZte? -i \s 4 IhISS 1 2 OtB^ 
<£>— «0SAAStiT^&. U-fliKi 2«fw U>f 
B#HA t^jTBJfiBtC^Sn, CCD^-y WB#MA t 

« % m^-^^wgp2K:ct^$ijfflj$n^« 

»£»4#6ttWj3*i4^* S v 

(S, HI 9tc^*rj:^CcOR@BSl lir^ WlUSgl 
2£©S#J0!SK:«fc!3f s -f U-Y05S1 2fcR5£3ftfc0r 



(12) 

21 

& 0 cn«Cj:QHJWm-^Ssvnc3&>6<D!ft«Jfi#Sv©» 

&*<4*>#&tfrh (t+At) tc^s^n, x^h 

[0 115] g/t, i2 0(t M^£S4*Pe>tftfj£ 
*i&l^^^£iffi££t*£C4r^X h^*#-><D3l* 

^;i/il®ig3S l 3 , l 4T3M®3ft£J;^t&-?ri> 
5te:/n^v:/;l/5i^@8gl 3 (X&il 4) tc<t0^f 

[0 11618ft:, #^-CRT6<Dffll*J3-^6 1 5 
^^iH^im^^MT^ C 4 IC£ 0 tr- AOJBUW 
jCH L . SB«i$)*8K«ae]e'r * C <b 
icj: rj*^tr- A©JISW{llB*ailDErrtJCcaiM-* J: 5 20 

[01171 J:aan»©»iirttr^-^t 

r t <d ? j > >>• p 7 t ^ ^ »j m t c o i > r *> m tc a s t 

[0118] 7^^t^'J;^^^7-CRT"C 30 
#lBffc(tt4ft£/ctf>> iJ£ffl©f^h/>^->©7X^ 

^#^:/3gL< tt*P v YBis* ¥V~?X2 UV'CDil 
7-CR TTteffiffimmtDT* ><D*V 

2, H 2 3tC^f J:^tC^y^->|fflt t ^^->|^CC 
[0119] ftfc, I22(t ftj^* ¥VvX9*4 



35K12 0 0 1 -8 24 0 
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[0120] HH«:fci>"C % ttW*JIS843nfcfg^fcf- 

[0 12 1]@2 2(DMTU f-* h^*£->CD|£3fc^ 

-f > l co)<£* *tc(4g-r sjatflaoEW^ ^ >*sm 

( i = 0 ) 4 L"CT*W«:«a*(t©KW^ 

6 4 , ftKSftft F (0)<D«E U C (0) 4 mt^kitW 
F (rL)<D«g ;i/ c (ro 4 ifcT & £ 5 tc^a^rnj 

[0122] B23©Wm S2 2<D*©^4|IJ 

HICC^X h^^->CD^7fe^^>L(0)CD43^C{4g-r 
aft3«t<DKW^ ( j = 0 ) 4 L-CG^fa 

4^*4, «UW»F (0)©BBl/^C (qjtJttB 
tB£ F (io)CDSf@f u^;l/C (io) 4 #s— Set* -5 J: 5 GctK^P 

[0123] 5fUf^>* F-)7^^$^0*7-CRT 

f-^';j^Y7-0^7-CRT^tlt^<^ 
^>CDr, CCD^^>^r>1f 9 A, 9 B©^^>itl^rf6j 
<0§*IBB*T>> # -- ^ + - y V >i> 2 4 ?<DJJ 7-CRT 
O^U-> 3 >7 , P7r>f A'affiEH* «fc 0 4>lA < LX 

Mtttttxa* mmitLWicx^xMmmmztiLCZto^ti 

[0 12 4] c©«^©««ffiaiCcJ:&a9S«fi«. 0 

ft D £ ft: a?> (c arJ5£{4 ^ (c J: o x 7 u ? t A ) 1/ #3 ft & fc 
<DX3b-i?ci)\ M^>t K^v^^^^^gK (UP 
9 1^>+ K^vX^^-Yy*(D^^-CRTCCfcO'tSS I J 

[0 12 5] ^3fefttcM^3n^^f-A<Ox^Jl/^ 

ftfcwtw #> h (D^mtom^m^ <d&m f c *j w s * 
fiiL-cinasna©^ 1324 (a) ©j:^cc. ^4 

C 1(1)- C 1(3)4, K^l (b) O^^fC, 

**r»ftflefett*s 1 fflL*$*nftc»*»^«:#WSti 

^^S^C2(1)— C 2(3)4 #^ft9 , 06<D^4|SJ 



23 

>:/P? t -OU<DSUS»£*P 1 . P2 ftiSl^CCSCcSfe 

[0 1 26] t¥or, M5^>t K^v^^^^7*gU< 
te*P* hTfc^* K^v**#4:/©:&^~CRTK:*t 

f-^j;^-f^7-CRT(Dii^HCCD7 

±<o%$mmw srit-r*^ »5c>»B2 stt^rj: 

5*C, CCD7^>^>f 9 A. 9BOS36HCcAS*3 10 

SIWS. 20 
[0127] ft**. ±8HH«l<Dfl5«"C6*, ^ V > F U # 
JH/>X10A 1 1 0B*/BC»TCCD^-f>-fe>1f9 

a, gBo^KHA^iH^ifijccSfc^-rsji^ccort* 

CD^>*fcr>1f9 A. 9 B(DfflftffiCCBA®3tl, 
ttffi». H2 7fc5*TJ:5CC, AI«KS2***<-r* 
5 A^»?^$ti"CC^o j67r^<-0 
KffiSS 1 iA*fSS2i©Jt*a^CcpgS-r*c<tK: 30 
J:0CCD^>f >-fc>-F9 A, 9 BCDSM1A' £i?r 

[0 128] Sfc. ±K30i©»«rtt*^-CRTK: 

[0129] iCit. ±B**C[»B»c«4^ 5 ^> 
XttttMEKKl (WT\ »l©f»*»JcffSib5^ 40 
>x«Ftt«5E»Bl ) ttR. G, B©feJ55#» 

- c r T©«jtnjBK*sw a ^ * ~# *msccsmj u j: 
$0<«r. g, B©M»»c9Hi3n^;^t>^ 

ffiteJH£*7f®5 2te*5*Stf*«5**fil>. 50 



^182 0 0 1 -8 24 0 
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[ o i 3 o ] m i ©30BB*cc«*;b ^ i-y^mm 
S6B.i«:*jv>r, R, g, B.©&fiRflt»fc#Hj3*i*;b 
5^>^»tt*iiiw^jjwn«. ee©;^ 

7">*ifttt£l© 1©CCD^73 ©S*l«fiCC«l;k« 
5t>X^SfMli-tl^t^ ffot HI© 

-crt ©ijjfixstc *s w xmmcm m? £ 

[0131] *cr> ^fc, #T7-CRT©I«iXfI(t 

^. ^> 3 > ?a y r a mm^mvmmm. 
b^t^o t£*>. WTottiBrw, r (*) , g (^) , 
b (») , w (a) ©sa^tss'J-r-s/c^cc, ^sccje 
crf^c^rrj , r g j, rbj. r w j 

#(CR, G, B©*fefiR»«r*&f»5"j-5tS^«aS^ 
Tqj (q = r. g, b) ^rftf £4><D£-<r& 0 
[0 13 3] MS©*^^ U-^> 3 yj)l 
Ci, ^7^-CRT©*7nStcBI 1 4CC^-T-r^ h-rS* — 

-^^rR, g, B©sa^^ttcc±aii5«©* 
Pa Pb^^^brafe^'C©^^^. 

P ^ T ^^PwfiO^Uiatl^o 

[ 0 1 3 4 ] C ©a^, CCD*^73 ©»«WStt#it 

n^nsR, g, BcDSfe^tc^m^n/ciii^r-^ 
-Y^Pr, pq, Pbswccsnii^afs-ictmtas 

SJSSEHlcDJ^fcR, G, B(DSM^«f-3? 

(1) cc^Tcfc^tc, SfifitWi/Alz-^g^^a 
77^I/Pr, Pq, PWC*4l-etlJt1lS«ff^»Kr ( K 

[0135] 

Pw=Kr- Pr+Kq- Pq+Kb* Pb- ( 1 ) 
JttWWtKr. Kq, KK*. AIB©a©R. G, BCD& 
#fe*(C>rt-r€>®a^Qr. Qq, Qb<b^-5<t, TIB 

(2) - (4) strait %n*fe©r* t WitfH2 8(c 
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r^20%, Kq^7 0%, Kb^ 1 0 %~e&& 0 
[0136]Kr=Qr/ (Qr+Qg+Qb) - (2) 
Kg=Qq/ (Qr+Qg+Qb) - (3) 
Kb=Qb/ (Qr+Qg+Qb) ••• (4) 

-flscc efecD^ x k * * - >© ^ a > m« a arfFffi 

CD^^fe© * Zs a. U - 3 > ^ n 7 7 ^ Jl/ * » m 3 i± 
J:5lcTfttfJ:<> COW^B, ±fB ( 1 ) < 
i 2 S3SCD#fe^^^ LT^C Sii^fitDty ^ u - 

[0137]^ »«»»^6ttS^h^^->© 
[0 13 8] h^^->CC5t*r5^^ 

tr- A*«*isj(caawtcaa ur a&©i6*^ > l 

<DT\ ^>H2>*S©&B0*pr«R 4 G, BCD^fe 
©f£7£§B£<*F r. Fg, F b©& * ©56*0 5 * ^ > ^ 

^n-c^T&^n^o Sot, ^-r>-fe>ifS(Dsm^p 

>Lnw07'n77 ^;l/Pw#f#£>ft& 0 
[0 139] i-pt, ae©»«««^6Sc4^^h^ 
£->B, *7-C R T 6 0ffiI(Ottt{cSS3 t 

^U-^a>:/P:7y HOl/SiJ^©^^ ^>F*3© 

^ r -Y^*»JS-r s c <t#r# £ 0 40 

[0140] m2©^JB0«OC«4*^ a > 

[0 14 1] *2©SaB»«KCffi^5^>^«I«»lSE 
KKDflfJ&KISC C D*M 73 ©#g*3fi*Bftt>TSJ 1 © 

mMBmmzfrs+yzmkmmmm 1 ©wjex^H 

2 ROTH 3 iC^T^P * ^ItofltBiRI— 
©*C\ CCrte, CCD^7^^3©7fe^©tB^©^ 
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[o 1 42] H3 ib. »2©*^«ic«*^>:7 

[0 143] glHtt, H4tCfe^r, JSfiJU>X7i^ 

7i^7^7-8i(DWcam^^ }»MiU> 

[0 1 44] IbW&Wiy 4 1 6tt, CCD7-/>t 
>f 9A, 9Brf»6R, G, B<oeiiK»tC»«StirtB 

^ $ ft ^ &fej&#© # abb © a <d* ijiafii i ins— scir 

Scfc^CC, CC D^>*fer>1f 9 A, 9B-s©A*f3te<D 

B, B3 2te*TJfc^tt«tt**U CCD7-f>-fe 

L^:«5fcjBtt^»6ftS56«*36» (SMftflieK9!©3 
%$s) *«tfJb"C^5a ft*, H3 2B, HFSUiSW^M 
* (CIE) «:J:^TS«)^ft/cWJlBJ£Lri^i*© 
WWtttttttAWr . A = 5 5 5 n mrJt««ft#«* 
£fton>£ 0 

[0145] m2comifeBmim2>5 j >7&y r j ji 
dr->*aertf h^'^->©««Bi 
u-^ 3 >7 , p7T^^a»^itaft©^^ u 

-^e^^ >^'p^ r -f^S'J^o^JiSiiHi— -e$> 

4 0 

[0 146] ±asuyfcJ:5tc;l/5^>x«Ftt»JS«. 
( 1 ) g#ttfc'**fl©|Jtth (2) t-X h^^->© 
( 3 ) ;u ^ 7">xJtttt©mm©^/HiTift)ft4 
(1) oa^tr^^j8cc>ffiH«iffl«BI9 07n- 
^•v-hrsftwu/c^oiim— C&^K (2) ©f^ h 
^^^-^CD^^IIBEigcD^P-^^- Fiesta 

feT^cDT-x h^'^-^^a^^ft^^M^'So^r^ 
4^6, ccTO(i)sr>'(2) <Dfim<Dtmmwte 
#bsu, (3) cdmscco^t, *ua»{c»?i*ff5c 

[0 1 4 7 ] H3 3B, mi 4 0C^*Tf-X h/>*^->^ 
(7)^7-CRT©f»^^R, G, B©^&fe©)W 

a&»ffi*^L/cfc©T*»3 . Bl 1 4©TScc^-raoctB 

^rr£k<DT£>£o ^C*5 % H3 3r»R, G, BOS)® 
BH5^tOU-^^*J:ktftli5R«Ftt (R : G : B - 7 : 2 : 
Dt'illtl^ Sfc, Fr(i). Fq(i), Fb(i) 
(i=0, 1, 2, -9) »*ft-FftR a G, B(Dm^t 
ftr*^, Cr(i), Cq(i), Cb(i)«*ft*h«*»F 
rCD. Fq(i), F b(i)C0Sl® l"<.)\sXhZ> 0 
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[0 148] fife/\'*->(C#-r**^*U-^H>"^ 

pr, pq, Pb##aj3n&. TTWb%* 

»W3tiS«HU^l/Cq(i) (q = r. *. b ) 1 

< «» 2 {c*ufc*tt^* - ypvoxmmx qcDK 

^l/->a>^P77^Pn Pq, Phj&sfitfflS 

Wo fit, Cn^CD^e^^U — ^a>7'P77>{^ 10 

Pr, Pq, Pb*«*B«:ftW^«ur. Tfrb** Cw 

Ci)=CrCi)+CflCi)+CbC1) ( J =0, 1. 2, - 
9) LtafeOrX h^5r->{c»-ra j ei>* U 

— >3>^CZ7r>f ibPw ( = Pr+Pq+Pb) #J»ttJ3 
ft& (HI 3 4©7*P 77-f ^Pw#fl8) o 

*^ffiCwmin<b#»HJ3*l* => > h 7^ h JtC Rw= C w 
max/Cwmin$/cW:C mw= (Cwmax- Cwrrin)/(Cwmax 
+ Cwmin)##Hl£ft&. 

roi49]*u, cnecoeaifemraj^j^B 20 

U-> 3 >^a77>f ;UPw6i, FFT (fast Four 
iertransform) JfiffiStV *r<D%km?-$&Af&<?M'St 

txxmic mmm t otnittoiKc* mm 

[0 150] &&<D*:ls~U-is=il<>y'uyT-4)ls*ffl 
m-fZm&te, R. G, B©£&j$#tcoC>'t«««<D 

<MWW6ff*««K: a 0 , w£mmtfi& < a a . * c 

"C. ^3 5(C^*TJ;^tCR, G, BCD 3#<£)^ ^ >4z > 

10A, 1 0B**ti*tiS»U, H5-CMWL/cJ:9 

^S^^nT £<hj;l\, 40 
[0151] A£l»U, 03 6fC^-TJ:^tC, ;*7^-C 
RT6*>e>OM^VXA 1 7tR, G, BCDfeJS&HC 

U"9 A (r), 9B(r). 9 A (q), 9 B (q). 9A(b), 9 

mSGte^Tyt^&te. lkfflBi&7 AfrZ 1 §<D'i£fifa 
gfC^yXAl 7*KHU CCO^Tfe^VXAl 7 
OR, G, B<De^»(D36©ffiS*T-S3tW±CC^-7$ 
8G, 8 B£«#ft©CCD5-f>fe>lJ-9 
B(r), 9B(q), 9 B (b)^0 % > 0 > F T J ^7 U >X 1 50 
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0B(r). 10B(q), 1 0 B(b)£a5iagg3*rri>£ 0 
itc s A-7 5 7-8R, 8G, -8B-CJR*f-3ft*#<D 
^»*±(C*S^|fil(DCCD7-r>H2>1f 9A(r), 9 A 
(q), 9 A (b)^^> 9 > F 'J * JH/>X 1 0 A (r), 1 
0A(q), 1 0 A(b)<h#Kg£ft-Cl>& 0 Z<Dffif83iXyt 

[0152] ±IB©J: 5 0c, gl2(D*lft<D^8SCC^*^ 

3^>*#i^«c*$ivT:tt, aa»J5effl<o^^-cRT 
5 *c ^ a >mn«nis it as $ n/c«aa*«x«8iiW 

^CCD^^73rl«L, &f#e> 
ih&jSKT^^ffl^T-R. G. BO&fef&^H)^^ 

5t<o^v ^ is a > ^'n ? r ;^aw^utae 

(D^al/-^ 3 >7*07 7>f;b (Ta*>%, 1^(0 
■t^^l/->3>7'q77 -f ;10 £»ttrTSJ:5tt:i/-C 

^77^l/«#SCim^ 0 5X3>;^ 

^ > * c r i >z m^c $> mmtm t <ommmM& 

[0153] a*5, ±SB^*SO0»TB, vn^g|Si£ 
[0155] ±B2Htt©JR»r», 

*<*f (i)cofflsu^^c c i )**iiEr*c t-r«3e» 

[0156] ^T^^cDffliE^T? Ci)«, SS*»F 

(l)*^?<5:L//cffe<DM76ftF(i) ( i =2, 3, •••) CD 
»3W»*KCi)©Jt©aH», "ra*>%77(1)=FqCi)/F 

qCDr^^n^o for, co*ijE«»7?(i)w, 
a„ 

[0157] S7fe®6 1 1 ©^»«r«j63ti:S^< 

CRT^fflcDv^^^^*Jt^«. l^b-ABra 
^^raPlPv (>d) T*¥j63fcW»DBSh*©r, 
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-$MPttH3 7 (b) coi^ccMibU-Ci^o 
[0 15 8] CO«MTCRTa^ffl*»«LT»6*l 
*Bi«», I^B(a) CC^J:^CC, HT-tf-ABroQ 

<a)«\ Gfe££|fcfc3tttcCRTSt^ffi£»«0/c 

»*Bfc*5vri8r*9> ran <b> » % sft^ttcc** 

i37 (a) ©IB^C^»IB*»ttGft©«^tr- 
ABm3W4S3hfcS» (l?-^-ABm<Dx^K- 

aa*i»i©^x^jfeaE<D#ifflcc» % piu (b) &ofrr£ 
[ o l 5 9 ] tcr, *liE««o»»«ffl«c*5C»rtt. 20 

3&sjHUf3n&J:9CC-rS. iTftfr^ i3 8 (a) 

JMB©^^^j£3^WJ^«*WS©raiAP v («*. 
KPv/1 OBR) y-^ttSttT, PIH (c) ic^T 

[0 160] coJ:^ftSii:^^^^-e, «*.«Gfe 

<Dmytttz±¥tycZi±z>t, 038 (a) *c*$i>r> g 30 

(0161] 

^oJffgftS/J^ >f >iPI(DmfSco^ -Y >(I**tr 5»3fc^ 

-y > i^Kg/h^ -y >«<d n {go ^ -y >»s*w-r 

JbvAlst «E2«CEWLT ft £ 3 >0ttfltflt#> 

36#tiat&v>- 5? - >rarsc^aft s J: 9 ccas* $ * 5 

i>r^*-> ©IKOEJIW ft *c w 
[0 162]^CR TO^BStC&fli 3 ft/c#5£<7)§? 

**Mtr ^>a^a^ *»j«tt 5 «tm» e ft * 

ft aMMftvi * - > 3 i±& c <h*sr* 50 
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So 

[0163] *.fc, aBR«©^*-r>*3-r>BJU»fiI 

W& * $ - >m rs i> ccs ft ^ £ 5 it c r t com^wic 
to 1 84] *fc, 4>ft< i«>2a©we»*»*ur 

ftS^<D^feT^£~>£^3tt £<Z^#-> 

->cDfliorau^r(c^t&^a7 r -y Ji/*jwtrr4 <t 
[0165] ^c^£->&Bfe^3tK -eoafe-e 

T C RTO#ttfpffl£tf5 -S. 
[0166] *fc, ii^M7Y>^>tiC^Y 
>-b>-^<DCRT©a^ffitc*5^SIHMKffl*^?-> 

**njfig<hft6 0 
[0167] »fC^^>-fe>*OCRT©^ffitC*Jli' 

&nftfiB«^>ft < & tsKc r T<Dmm35fa<Dmyt& 

[01 ] ^ ^ a u - 3 > 7*D 7 r Y J^P^T S/c«) 
[02] /7-5-CRTO^$^>^4*ttiWS»cr>^P^ 
[03] ^5^>^^tt»J^B<D^-^BS(ii$fJtJ|lS|J<D 
[04] CCD^^>Hr>^ffll^CCD^^^CT)7fe 

^IKffi^lftHJT4fefe<D0r^4 o 
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[B6] ffi5 4><DUyzfV7 y 4m\W£.toWZ>m 
A I'ftomUHSiTrcir nr * 9 , ( b ) fr*^ A 

«%si?B , r*^tf)<oisn?, (a) >m<Dm>&mi 

[18] rA-^t^yj^^^OCRT©?*-^^ 
[19] ^*-^y>^?*(cj:4#tt^^-><D^* 
[HI 03 *ffi^^->*lH«W«^S*r«tlHSti 

[hi i] ^^-^y^yfficciontastis^au 20 

[Hi 2] ^^^u-^3>^a^r^;i/CDiSlS#iB^ 

t- hr*4. 
[1 1 3 ] fx h;^->0S^M*t7P-^t 

mis] v ^coj»a*ffi*tt?a'rsyfcae>©H 

(c> « (b) <omn^2mimmoxnhtx6^jv^ 
Mf^^THr^^o 

[il 6] ^{4^*^->Cc>Ptt" 4^*i/-^3^o 
[HI 7] fXW^->W^^I/-> 3 >7* 
[H18]^ h;^->©a7ne^Mt^^< I* 

[120] fx h^5f-><D«^ffi«**Mr*'<<HI 
[12 1] H2 Ofc^raB^BOHrfftttK-rSfc* 

<off#ifi^Hr*5o 

[12 2 ] W->t F^v^^^^^7-CRT(D 

^-rir&£ a 

[12 3] M^t F-)7^^^^^7-CRTO 

^P«»f X h A^^->^3^d«^ 50 
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^*rir*^ 0 

[12 4] M^t K^v*^£*Y:/CD#^-CRTCC 
«t4«7 ^ >e>^ -Y >^7t Y;u«I5£Ccfe&*4«jjg 

(a) «^^>**CCd*n4#S*«*»tt©^C^aSB 
CcaJ5e(4K^!83e3 ti^iia^CD^ -Y >rt©*BBKMS*S* 

-tir&o, (b) ttw>**ocd*nss^»#f* 
coss^^ £^-ri #> <& c 

[12 5 ] CCD^-r>^>1^<7)}g^B^*5^^ f* h 
* -Y :/©»#W6tt©*fc*^ -Y b/ctt 

[12 6 ] *^T-Y^-7*-X^U-hfCJ:9IBfM5 

H#«#ratcjt*:s c c d 5 >*>t*c*j&*s 

[12 7 ] *77^^x^7VFaf)8«i 
[12 8] f^W&*^-CRTCWJ*]«S«Fl4**-r 

Hr&£ 0 

[12 9] T^-^*^VJU£^:/tD#^-CRT&C^ 

>i^^>^>^©«#fl[SicDM^^*rir*^ 0 
[130] ^>*fc>mc£r) efe^^^^-Y> 
*»«Lr»6h4ffl*fi#©i8E»*^ , rHr**. 

[13 1 ] »2<^W»»K«S;W5^>^^iJSeR 

gcDc c d ^ -y >-fe>if ^i^fcc c ^coyt^m 
[13 2] Jt»«K««*svrBr*4. 

[13 3] fife-CT-x h'i*-Zs*mmLtcm&<D&& 

flt»©«a[»*i§l*f*ioBB«**'rHr**. 

[13 4] S&^SCCSHiStlA:*^* 

U7 r a ji^f&Lxn 6n*aao*^a u-e>3 > 

[13 5] *^-CCD , 5-Y>'fe>1f©«3S%m'riEE 
irab£ 0 

[13 6 ] fB2©l|jS6JB«tcft5;I/5 f >*«Ftt*B£« 

[13 7] *SiE^oaiJ(ft9I*ttM'i-&fc«>©Hr, 

(a) ttGOfi*4»68^i*©CRTa^I(0« 

g^om^f tr - a © x * )\,*f -fttB&Tjk*? ir & £ „ 

[13 8] *IE««»»«©CRT»^tCfcW««^tr 
- A<Dmm.J5fa<Dx.*)\,¥~ftft%m-?b<D'C. ( a ) 

(b) «2 0B<D^X3i^3£^<Dx*jl/^-»ffi*^-r 
H. (c) «W5E©lelfR/£^^^^3£Ofei*^fia[* 

*^M)W3*i*Sie*rRi0x*iu^^rs*^-rHr* 
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2 ^-zm&mmK (mffsnw^m. »»^r> 
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*6 *^-CRT 

6 1 — >^£>g 

6 2 mi mwsfflwm& 

6 3 m2mmmm»i 

7 »»u>x 

8 ^— 7 

9 A, 9A(r), 9A(q), 9 A (b), 9 B, 9B(r), 9 
B(q), 9B(b) CCD^-r>-b>1?- 

10A, 10A(r), 10A(q), 10A(b), 10B, 
10 10B(r). 10B(q), 1 0 B(b) >U> FV^U> 

1 1 ORIelK 
12 twWIhISS 
13. 14 ^U^^Jl'il&IlSg 
1 5 %v r 4*—v x-X7'u- b 
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